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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a partial transmission type 
liquid crystal display device highly efficiently utilizing back light 
SOLUTION: A transmission display part arrayed in a grid shape 
more closely in a scanning line direction and a columnar prism-like 
microlens parallel to the scanning line direction are combined. 
Converging efficiency of the back light is improved and bright 
display of high color purity is obtained under the light environment 
of a wide range from a dark place to a place under direct sunlight. 
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* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 



LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]With the first substrate, the second substrate, and a liquid crystal layer, comprise an actuator, and said 
first substrate and the second substrate pinch a liquid crystal layer, and it is connected to an actuator, The first 
substrate is provided with a common electrode and the second substrate is provided with two or more signal wiring 
and scanning wiring, An intersection of signal wiring of the second substrate and scanning wiring is equipped with an 
active element, A transparent electrode and a reflector are connected to each active element of the second 
substrate, Each pixel is a liquid crystal display distributed in the shape of a lattice including a transparent indication 
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part and a reflective display part, A liquid crystal display in which it has a micro lens and a back light back, and each 
micro lens is pillar prism-like shape, and is distributed in parallel with scanning wiring, and each micro lens 
condenses a back light in a transparent indication part of each pixel. 

[Claim 2]A liquid crystal display of claim 1, wherein a transparent indication part in each pixel is distributed in the 
shape of a lattice and distributed on a center line of a micro lens. 

[Claim 3]Equiva!ent to a pixel interval of the direction of a signal wire or a liquid crystal display of claim 1 being 
narrower than this whose width of a micro lens is wider than a transparent indication part. 

[Claim 4]A liquid crystal display of claim 1 which light intensity of a back light has angular dependence, and the 
maximum has near a normal line direction, and is characterized by half breadth of luminescence intensity being 5 
times or more and 35 degrees or less. 

[Claim 5]If an interval of a micro lens and a transparent electrode is expressed with the unit mm and height of a 

micro lens and combination of a ratio of width are set to (x, y), A liquid crystal display of claim 1, wherein (x, y) are 

in a polygon which makes a vertex (1.8, 0.1), (1.5, 0.2), (0.65, 0.5), (0.1, 0.5), (0.1, 0.2), and (0.35, 0.1). 

[Claim 6]If an interval of a micro lens and a transparent electrode is expressed with the unit mm and height of a 

micro lens and combination of a ratio of width are set to (x, y), A liquid crystal display of claim 5, wherein (x, y) are 

in a polygon which makes a vertex (1.5, 0.1), (1.3, 0.2), (0.55, 0.5), (0.1, 0.5), (0.3, 0.2), and (0.9, 0.1). 

[Claim 7]If an interval of a micro lens and a transparent electrode is expressed with the unit mm and height of a 

micro lens and combination of a ratio of width are set to (x, y), A liquid crystal display of claim 6 being in a polygon 

which makes a vertex ((1.1-0.17), (0.45, 0.5), (0.15, 0.5), (0.3, 0.3), (0.5, 0.2), 0.7-0.17). 

[Claim 8]A liquid crystal display of claim 1, wherein a reflective display part and a transparent indication part show 
the normally black type impressed-electromotive-force characteristic that reflectance and transmissivity increase 
with impressed electromotive force. 

[Claim 9]In a liquid crystal display which an indicator is constituted by two or more pixels and has a light 
transmission section and a light reflection section in each pixel which is two or more pixels, A liquid crystal display, 
wherein a light transmission section of each pixel has arranged a pillar prism-like micro lens in the direction by 
which scanning wiring has been arranged corresponding to a position in alignment with a light transmission section 
which is arranged at the almost same position of each pixel, and has been arranged at each pixel. 
[Claim 10]A liquid crystal display of claim 9 having arranged said micro lens so that lights which condensed with this 
micro lens may gather for said light transmission section. 

[Claim 1 l]said micro lens — a pillar prism-like vertex position — a position of said light transmission section — 
abbreviated **** — claim 9 having arranged like or a liquid crystal display of 10. 

[Claim 1 2]A liquid crystal display given in any 1 paragraph of claims 9-1 1 , wherein a light source is arranged at a 
side by which said micro lens has been arranged and said micro lens condenses light of said light source to said light 
transmission section. 

[Claim 1 3]Said pixel is constituted corresponding to a field surrounded by scanning wiring arranged so that two or 
more signal wiring and signal wiring of this plurality may be intersected, and a micro lens of the shape of said pillar 
prism, A liquid crystal display given in any 1 paragraph of claims 9-12 arranging in the direction by which said 
scanning wiring has been arranged. 

[Claim 14]A liquid crystal display of claim 13, wherein said signal wiring and said scanning wiring are arranged on a 
transparent substrate and are pinching a liquid crystal layer by this transparent substrate and another transparent 
substrate. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The technical field to which this invention belongs is a liquid crystal display, and is a liquid 
crystal display in which the display of a high contrast ratio is especially shown under the extensive light environment 
from a dark room to the direct sunlight lower. 
[0002] 

[Description of the Prior Art]A high-reflective-liquid-crystal display displays by reflecting the light which enters 
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from the circumference using a light reflector. It is not based on the surrounding luminosity, but since the contrast 
ratio is constant, it is usable under the comparatively bright environment from under direct sunlight to the interior of 
a room. If the source of a fill-in flash is combined with a high-reflective-liquid-crystal display, an operating 
environment is extensible even under dark environment like a dark room. 

[0003]A back light is used for the source of a fill-in flash, and the partial transmission type liquid crystal display 
provided with both the reflector and the transparent electrode in stroke matter displays by penetrating a back light 
from a transparent electrode part in a dark place. The high-reflective- liquid-crystal display which used the front 
light for the source of a fill-in flash displays by reflecting front light light in a reflector part in a dark place. 
[0004]Among these, in the partial transmission type liquid crystal display which used the back light for the source of 
a fill-in flash, since-izing of a reflective display part and the transparent indication part could not be carried out 
[ high numerical aperture ] simultaneously, there was a problem of becoming low-intensity also with a reflective 
display and a transparent indication. On the other hand, in JP.1 1-1 0941 7,A and JP,2000-154181 A the light of the 
back light was condensed in the transparent indication part using the back light and micro lens of collimation nature, 
and the improvement in luminosity of a transparent indication is tried. 
[0005] 

[Problem(s) to be Solved by the Invention]Since each micro lens approaches with other micro lenses and a large 
number exist minutely, the shape controlling of each lens is difficult. If the shape of a micro lens is unsuitable, light 
of a back light cannot fully be condensed in a transparent indication part. Distribution of a micro lens and the shape 
must also take into consideration distribution of the collimation nature of a back light, or a transparent indication 
part, and must be determined. Distribution of a transparent indication part also affects pixel structure. If the 
transmission efficiency of a transparent indication part is not high, a high-intensity transparent indication is not 
obtained. 

[0006]Thus, in order to improve the luminosity of a partial transmission type transparent indication, the whole design 
included to the pixel design of not only the condensing efficiency of a micro lens but a partial transmission type 
liquid crystal display, the collimation nature of a back light, and also a display mode is required. However, since such 
[ conventionally ] a whole design did not accomplish, the low and partial transmission type transparent indication 
luminosity of the condensing efficiency of the micro lens was also low. Therefore, in the conventional partial 
transmission type liquid crystal display, the display of good visibility was not obtained under extensive environment. 
[0007]The issue which this invention tends to solve is improvement in the condensing efficiency of the micro lens 
which can be put on a partial transmission type liquid crystal display with a back light 
[0008] 

[Means for Solving the Problem]First, arrangement of a transparent indication part and the feature of shape in a 
partial transmission type liquid crystal display are described. A transparent indication part has the shape of a lattice 
parallel to scanning wiring and signal wiring, and a lattice spacing of the direction of a signal wire is 3 times the 
lattice spacing of the direction of scanning wiring. Namely, in order to display a vertical bar and a horizontal line 
vividly, each pixel is arranged in the shape of a lattice, and in order to use together a light filter of R, G, and B3 
color, as for each pixel, a ratio of the length of a scanning line direction to signal wire lay length becomes the 
rectangular form of the outline 1:3. If a position which a transparent indication part occupies in each pixel is set 
constant, a transparent indication part will also be arranged in the shape of a lattice, and a lattice spacing of the 
direction of a signal wire will be 3 times the lattice spacing of the direction of scanning wiring. 

[0009]Shape of a transparent indication part is the shape of a square, rectangular form with an aspect ratio near 1, 
or polygonal shape similar to this again. Since this has a ratio of a long side to a shorter side in a pixel of rectangular 
form which is the outline 3:1, in a scanning line direction, a transparent indication part of each pixel approaches 
more, and is arranged. 

[0010]Making shape of a transparent indication part into the shape of a square, rectangular form with an aspect 
ratio near 1, or polygonal shape similar to this again is based on the following reasons. Although an orientation 
method of a liquid crystal layer has the common rubbing method, when a level difference is between a transparent 
indication part and a reflective display part, an orientation defect may arise near the boundary line of a transparent 
indication part and a reflective display part In order to shorten more length near the boundary line of a transparent 
indication part and a reflective display part and to reduce an orientation defect for orientation defect reduction, two 
or more transparent indication parts in each pixel are not arranged, but are set only to one. Shape of a transparent 
indication part is made into the shape of a square, rectangular form with an aspect ratio near 1, or polygonal shape 
with an aspect ratio near [ again ] 1. 

[001 l]Forming a level difference between a transparent indication part and a reflective display part is based on the 
following reasons. In a reflective display part, in order to display by reflecting with a reflector light which entered 
from the outside, light passes a liquid crystal layer a reflection front and after reflection. That is, in a reflective 
display part, light passes a liquid crystal layer twice. In a transparent indication part, in order to display using a back 
light arranged behind a liquid crystal display, light passes a liquid crystal layer once. Thus, since the number of times 
which passes a liquid crystal layer differs, in a reflective display part and a transparent indication part, a difference 
arises in light path length and light path length of a transparent indication part becomes half [ of a reflective display 
part ]. In this case, display efficiency of a transparent indication part falls. If a level difference is formed between a 
reflective display part and a transparent indication part and liquid crystal layer thickness of a transparent indication 
part is made thicker than a reflective display part, a difference of light path length between both can be reduced, 
and display efficiency of a transparent indication part can be improved. 

[0012]Next, optimal shape of a micro lens combined with this is described. If shape of a micro lens is simpler, the 
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shape controlling also becomes easy and can condense a back light in a transparent indication part at a higher rate. 
A mutual position of a transparent indication part and a micro lens must be doubled so that a transparent indication 
part may fully become the neighborhood to a focus of a micro lens, but alignment will also become easy if shape of a 
micro lens is simple. 

[0013]What is necessary is to make a micro lens into the shape of pillar prism, and just to make the arrangement 
direction parallel to a scanning line, if it takes into consideration a transparent indication part being distributed in the 
shape of a lattice as mentioned above, and approaching more and arranging in a scanning line direction. A micro lens 
is made convex, shape is simpler than making each transparent indication part correspond to the couple 1, and the 
control is also easy, and alignment to a transparent indication part also becomes easy. Also when reducing pixel size 
and performing a mass high brilliance display, shape controlling and alignment of a micro lens are easier. 
[0014]An effect of condensing will be acquired if width of a micro lens is made at least larger than width in the 
direction of signal wiring of a transparent indication part, since a micro lens condenses to a focus only light which 
entered into self. If sectional shape of a micro lens is made into a curved surface of a secondary curved surface 
etc., even when it combines with a back light which has angular distribution in luminescence, an effect of higher 
condensing will be acquired. Shape of a micro lens has the effective ray tracing method, in order to calculate an 
optimum value of sectional shape of a micro lens, or a ratio of height to width, since it is large enough from 
wavelength of visible light. 

[0015]If the collimation nature of a back light is good, a condensing effect of a back light by a micro lens will 
improve. A cold cathode tube and an electroluminescent light source are used for a light source of a back light 
Since especially an electroluminescent light source has a minute light-emitting part, it can use the high surface light 
source of collimation nature according to a refraction effect of a light guide plate, a scattering effect, and cross 
protection. 

[0016]If the collimation nature of a light source improves more than fixed at this time, the whole surface of a liquid 
crystal display will disappear uniformly. It is because an angle to an observers observation direction is differed and 
an angle of an observation direction in both ends is no longer contained in angular distribution of illuminant light at 
both ends of a liquid crystal display. If a diffusion board is arranged and a back light is diffused between a back light 
and a micro lens, it is compatible in the homogeneity within a field of light source intensity, and collimation nature. 
[001 7]A single polarizing plate type display mode which can display a high contrast ratio is used for a display mode 
by low driver voltage. With a single polarizing plate type, it puts on a reflective display part, a light reflector 
(reflector) approaches a liquid crystal layer, and it has the structure which laminated a polarizing plate of one sheet, 
and phase contrast of at least one sheet on the liquid crystal layer upper surface. In addition to this in a transparent 
indication part, it has a polarizing plate of one sheet and the phase contrast of at least one sheet on the liquid 
crystal layer undersurface. 

[001 8]A display mode is classified into a no Mali Close type and a no Mali open type from reflectance at the time of 
voltage impressing, and a transmittance change. In a no Mali Close type, reflectance and transmissivity increase with 
voltage impressing, and reflectance and transmissivity decrease with voltage impressing in a no Mali open type. 
[0019]In order to make a single polarizing plate type display mode into a no Mali open type, a dark display must be 
realized using a liquid crystal layer in the state where voltage was impressed and phase contrast was substantially 
set to 0. For that purpose, each of upper part phase plate polarizing plates and bottom phase plate polarizing plates 
must be used as 1/4 wavelength plate. Since there are such restrictions, there is a fault that a transparent 
indication of a no Mali open type has low transmission efficiency. Even if it changes parameters, such as a twist 
angle of a liquid crystal layer, and a ratio of a retardation and a retardation of a reflective display part and a 
transparent indication part into how [ Mr. ], only transmission efficiency of an abbreviation half is acquired to upper 
limit of transmission efficiency by absorption of a polarizing plate. 

[0020] Since restrictions of a polarizing plate like a no Mali open type or a phase plate do not exist in a no Mali Close 
type, Transmission efficiency almost equivalent to upper limit of transmission efficiency by absorption of a polarizing 
plate is acquired by optimizing a polarizing plate, a phase plate, a parameter of a liquid crystal layer, and also a 
retardation of a reflective display pa rtanda transparent indication part. 

[0021] As mentioned above, a shape[ of a lattice ]-arranged transparent indication part which approached more in a 
scanning line direction, A pillar prism-like micro lens arranged in the same pitch parallel to a scanning line direction 
and as a pixel, Transparent indication luminosity of a partial transmission type liquid crystal display can be improved 
by combining a no Mali Close type single polarizing plate type display mode with a collimation nature back light using 
an electroluminescent light source. 

[0022]According to another embodiment of this invention, with a liquid crystal display which an indicator is 
constituted by two or more pixels and has a light transmission section and a light reflection section in each pixel 
which is two or more pixels. A light transmission section of each pixel has arranged a pillar prism-like micro lens in 
the direction by which scanning wiring has been arranged corresponding to a position in alignment with a light 
transmission section which is arranged at the almost same position of each pixel, and has been arranged at each 
pixel. 

[0023]This micro lens arranges so that lights which condensed with a micro lens may gather for a light transmission 
section. 

[0024]this micro lens — a pillar prism-like vertex position — a position of a light transmission section — 
abbreviated **** — it arranges like. 

[0025]A light source is arranged by micro lens at a side by which this micro lens has been arranged, and it is what 
condenses light of a light source to a light transmission section. 
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[0026]A pixel is constituted by pillar prism-like micro lens corresponding to a field surrounded by scanning wiring 
arranged so that two or more signal wiring and two or more of these signal wiring may be intersected, and it is 
arranged in the direction by which scanning wiring has been arranged. 

[0027]lt is arranged by signal wiring and scanning wiring on a transparent substrate, and they are pinching a liquid 

crystal layer by this transparent substrate and another transparent substrate. 

[0028] 

[Embodiment of the Invention]An embodiment of the invention is described more to details using an example. 
[0029](Example 1) The section of the liquid crystal display element, micro lens, and back light of the liquid crystal 
display of this invention is shown in drawing 1 . The liquid crystal display element, the micro lens, and the back light 
are laminated one by one. The arrangement relation between the reflective display part 38 in the micro lens 35 and 
each pixel of these and the transparent indication part 39 is shown in drawing 2 . The micro lens 35 is pillar prism- 
like, and is parallel to the short side direction 53 of scanning wiring, i.e., direction, of a pixel. The width of a micro 
lens is 0.22 mm to the pixel interval of the direction 54 of signal wiring being 0.24 mm. the sizes of a transparent 
indication part are 0.09 mm x 0.06 mm to the sizes of the outside of a reflector being 0.234 mm x 0.074 mm — a 
pixel — it is mostly distributed in the center. In the direction of a signal wire, to keeping a 0.15-mm interval and 
being distributed, each transparent indication part serves as a 0.03-mm interval, and has become the lattice-like 
distribution which approached more in the scanning line direction in the scanning line direction. The section of a 
micro lens is an outline quadratic surface, and the center 52 of a micro lens is seen from a normal line direction, and 
is in agreement with the center 51 of a transparent indication part 

[0030]Although the second substrate, a bottom phase plate, a lower polarizing plate, and a microlens substrate exist 
between a micro lens and a transparent indication part, Since those thickness is about 0.5 mm, 0.1 mm, 0.15 mm, 
and 0.35 mm, respectively, a micro lens and a transparent indication part have about 1-mm interval. The second 
substrate, a bottom phase plate, a lower polarizing plate, a microlens substrate, and the refractive index of a micro 
lens are within the limits of 1.5 to 1.6. In consideration of the micro lens, the interval of a transparent indication part, 
and the refractive index, the section of the micro lens was made into the outline quadratic surface, and the ratio of 
the height and width was further set to 0.2. When a good light of thereby especially collimation nature enters from a 
normal line direction, light is condensed by the transparent indication part with a micro lens. 

[003 1]A liquid crystal display element mainly comprises the first substrate 1 1, liquid crystal layer 10, and second 
substrate 12, and the first substrate and second substrate pinch a liquid crystal layer. The first substrate has the 
light filter 13, the flattening layer 15, the common electrode 16, and the first orienting film 17 in the side close to a 
liquid crystal layer. It has the thin film transistor 19 and the second orienting film 24 in the side close to the liquid 
crystal layer of the second substrate. A thin film transistor is a reverse stagger type, and is connected to scanning 
wiring, signal wiring, the reflector 23, and the transparent electrode 25. Scanning wiring and signal wiring are 
insulated by the first insulating layer 20, and the transparent electrode and the reflector are insulated by the second 
insulating layer 21. The reflector and the thin film transistor are combined in the through hole 27. There is the third 
insulating layer in the upper surface of a reflector, there is the second orienting film in the upper surface of the third 
insulating layer, a liquid crystal layer is approached and the orientation direction is specified. 

[0032]The portion by which the reflector has been arranged in 1 pixel is a reflective display part, and the portion by 
which the transparent electrode is arranged is a transparent indication part. It is about 1.5 micrometers from a 
reflective display part about liquid crystal layer thickness [ in / a transparent electrode is arranged under the 
reflector and / a transparent indication part ]. It thickens. Thereby, as for the liquid crystal layer thickness of a 
transparent indication part, the liquid crystal layer thickness of 5.3 micrometers and a reflective display part is set 
to 3.8 micrometers, and both ratio is set to about 1.4. By setting the ratio of the liquid crystal layer thickness of a 
transparent indication part to the liquid crystal layer thickness of a reflective display part to about 1.4, both optical 
path difference is compensated and the reflection efficiency and transmission efficiency near the upper limit to 
which a reflective display part and a transparent indication part originate in absorption of a polarizing plate are 
acquired. 

[0033]The first substrate is a product made from a HOUKEI samgha lath, and thickness is 0.5 mm. Each portion 
which assumes red, green, and blue has arranged the light filter repeatedly to stripe shape, and flattening of the 
unevenness resulting from a light filter is carried out by the resin flattening layer. A common electrode is a product 
made from Indium Tin Oxide (ITO). The first orienting film is a polyimide system poly membrane, and orientation 
treatment was carried out by the rubbing method. 

[0034]The second substrate is a product made from a HOUKEI samgha lath like the first substrate, and thickness is 
0.5 mm. The second orienting film is the same polyimide system poly membrane as the first orienting film, and 
orientation treatment was carried out by the rubbing method. Signal wiring and scanning wiring are the products 
made from chromium. 

[0035]When the twist angle of a liquid crystal layer was driven on about [ 3V ] comparatively low voltage, it was set 
as 50 degrees from which color-free clear display is easy to be obtained. The liquid crystal layer thickness in a 
reflective display part was 3.8 micrometers, and the double reflex of the liquid crystal material was set to 0.072. 
SEG1425DUHCARS same with the upper polarizing plate 32 by NITTO DENKO CORP. was used for the upper part 
phase plate 31 using the NRZ phase plate by NITTO DENKO CORP. Using the NAF phase plate by NITTO DENKO 
CORP., the retardation was set as 200 nm and the lagging-axis angle of direction was set to the bottom phase plate 
33 at 120 degrees. The absorption-axis angle of direction was set as 90 degrees using SEG1425DUHCARS same 
with the upper polarizing plate 34 by NITTO DENKO CORP. By the above, the no Mali Close type was used also with 
the reflective display and the transparent indication. The impressed-electromotive-force dependency of a reflective 
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display and a transparent indication is shown in drawing 3 . All are the no Mali Close types which a reflective display 
and a transparent indication increase with impressed electromotive force. 

[0036]Here, an angle of direction is 0.5 phi about the direction of orientation treatment of a lower substrate, if a 
liquid crystal display is observed from the normal line direction by the side of an upper side board and the twist 
angle of a liquid crystal layer is set to phi. The definition was given counter clockwise as a degree. The fluorine- 
liquid-crystal material of high resistance was used for the liquid crystal layer. The polymer beads of the shape of a 
real ball 3.9 micrometers in diameter were distributed at a rate of about 100 per 1-mm 2 , and, thereby, liquid crystal 
layer thickness in a reflective display part was made almost uniform over the whole. 

[0037]The micro lens was created as follows. By forming a photosensitive resist film on a transparent substrate, 
laminating a photo mask to this and carrying out pattern exposure, it left so that a resist film might be arranged to 
stripe shape. Next, this is heated, a resist film is softened, and the sectional shape is made convex, and the bottom 
is expanded, and it was made to approach more mutually. The micro lens of the structure which the pillar prism-like 
projection arranged in parallel as mentioned above was created. 

[0038]Or a metal membrane is formed on this, the surface is hardened again, a force piston is produced using this, 
force piston processing of the resin layer on a substrate may be further carried out using this force piston, and a 
micro lens may be produced. In addition, force piston processing of the plastic plate may be carried out, using as a 
force piston what cut the metal surface. 

[0039]The back light 36 is the composition of having two white electroluminescent light sources on the peak of the 
transparent material of the shape of outline rectangular form, and an electroluminescent light source mainly emits 
light towards a diagonal direction. This is reflected in the liquid crystal display element side using the cross 
protection of a height with the minute transparent material bottom. Although the light which emitted the back light 
has high collimation nature, the homogeneity of the luminance distribution within a field is low. Luminance 
distribution within a field is made more into homogeneity by passing a diffusion film. The angular dependence of 
luminescence intensity in the time of passing a diffusion film is shown in drawing 4 . Here, the horizontal axis of 
drawing 4 is the polar angle which made the normal line direction 0 times. The half breadth of luminescence intensity 
is about 20 degrees, and good collimation nature is shown. 

[0040]lt was 72 cd/m 2 when the transparent indication luminosity of the partial transmission type liquid crystal 
display produced as mentioned above was measured. It was 47 cd/m 2 when transparent indication luminosity was 
measured except for the micro lens. As mentioned above, compared with the case where a micro lens is removed, 
the effect of the improvement in luminosity of about 1 .5 time was acquired. 

[0041](Example 2) The section of the liquid crystal display of this example is shown in drawing 5 . Although the micro 
lens has been arranged under a bottom phase plate and the lower polarizing plate in the liquid crystal display of 
Example 1, in this example, it has arranged above a bottom phase plate and stuck on the second substrate directly. 
The bottom phase plate and the lower polarizing plate were separately stuck on the substrate. 

[0042]As a result, it became the composition that a lower substrate and a microlens substrate intervened between a 
micro lens and a transparent electrode. Although the interval between a micro lens and a transparent electrode was 
shortened to about 0.85 mm, since change of an interval was small enough, the ratio of the height of a micro lens to 
width set it to 0.2 like Example 1. 

[0043]When transparent indication luminosity was measured, it was 65 cd/m 2 , and it was 43 cd/m 2 when a micro 
lens was removed. Compared with the case where a micro lens is removed, one about 1 .5 times the luminosity of 
this was obtained. 

[0044](Example 3) In the liquid crystal display of Example 2, the micro lens was directly formed on the second 
substrate. The sectional view of the liquid crystal display of this invention in this case is shown in drawing 10 . 
[0045]As a result, since it became the composition that only the second substrate intervened between a micro lens 
and a transparent electrode, both interval was set to about 0.5 mm. Since the interval of a micro lens and a 
transparent electrode became small, the focal distance of a micro lens must be decreased according to it. In order 
to have to enlarge the angle at which light is refracted, the ratio of the height of a micro lens to width must be 
increased. Then, the ratio of the height of a micro lens to width was set to 0.3. Transparent indication luminosity 
was 80-cd[/m ] 2 , and when a micro lens was removed, it was 48-cd[/m ] 2 . Compared with the case where a micro 
lens is removed, one about 1.7 times the luminosity of this was obtained. 

[0046](Example 4) In the composition of Example 3, it is the composition that only a lower substrate intervenes 
between a micro lens and a transparent electrode, and both the refractive index of a micro lens and the refractive 
index of a lower substrate are 1.5-1.6. In this composition, the range of the parameter with which the improvement 
in luminosity is obtained was calculated using the ray tracing method. It considered that a micro lens was an 
aggregate of a minute flat surface, and, specifically, it was assumed that it was what the light of a back light enters 
by the same angular distribution as any minute flat surface, and geometric optics refraction and reflection produce. 
The ratio of the height of a micro lens to width and the interval of a micro lens and a transparent electrode were 
changed variously, and the combination of the parameter with which the effect of the improvement in transmissivity 
is acquired was searched for. 

[0047]At this time, the combination of the parameter with which the effect of the improvement in luminosity was 
acquired as compared with the case where a micro lens is not used is shown in drawing 6 . The combination of the 
parameter with which the effect of the improvement in luminosity was acquired in x when the unit was set to mm 
and y was made into the ratio of the height of a micro lens to width at intervals of the micro lens and the 
transparent electrode, (x, y) It is distributed in the polygon which makes a vertex = (1.8, 0.1), (1.5, 0.2), (0.65, 0.5), 
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(0.1, 0.5), (0.1, 0.2), and (0.35. 0.1). 

[0048]The combination of the parameter with which the effect of the improvement in luminosity of 1.25 or more 
times was acquired as compared with the case where a micro lens is not used is shown in drawing 7 . (x, y) It is 
distributed in the polygon which makes a vertex = (1.5, 0.1), (1.3, 0.2), (0.55, 0.5), (0.1, 0.5), (0.3, 0.2), and (0.9, 0.1). 
[0049]The combination of the parameter with which the effect of the improvement in luminosity of 1.5 or more times 
was acquired as compared with the case where a micro lens is not used is shown in drawing 8 . (x, y) It is distributed 
in the polygon which makes a vertex (= (1.15-0.17), (0.45, 0.5), (0.15, 0.5), (0.3, 0.3), (0.5, 0.2), 0.7-0.17). It is = (1.0, 
0.2) (x, y), and by Example 2, it is = (0.85, 0.2) (x, y), and in Example 3, it is = (0.5, 0.3) (x, y), and is distributed 
[ Example 1 ] within limits which all showed to drawing 8 . 

[0050]As mentioned above, (1.8, 0.1), the interval (mm) of a microlens array and a transparent electrode, and the 
height of a micro lens and the combination of the ratio of width, (1.5, 0.2), (0.65, 0.5), (0.1, 0.5), If (0.1, 0.2), and (0.35, 
0.1) are chosen within the polygon made into a vertex, the effect of the improvement in luminosity will be. acquired, 
(1.3, 0.2), (0.55, 0.5), desirably (1.5, 0.1), If (0.1, 0.5), (0.3, 0.2), and (0.9, 0.1) are chosen within the polygon made into 
a vertex, the effect of the improvement in luminosity of 1.25 or more times will be acquired, If ((0.45, 0.5), (0.15, 0.5), 
(0.3, 0.3), (0.5, 0.2), 0.7-0.17) are chosen within the polygon made into a vertex desirably (1.1-0.17), the effect of the 
improvement in luminosity of 1.5 or more times will be acquired. 

[0051](Example 5) In the liquid crystal display of Example 1, the diffusibility of the diffusion film was changed and 
collimation nature produced a variously different back light. When the half breadth in the polar angle dependency of 
luminescence intensity is defined as collimation nature, the collimation nature of the back light of Example 1 is 20 
degrees. In addition, the back light whose collimation nature is 14 degrees, 32 degrees, 40 degrees, and 55 degrees 
was obtained. When the diffusion film was removed, the back light whose collimation nature is 10 degrees was 
obtained. 

[0052]The effect of the improvement in luminosity in comparison with the case where a micro lens is removed is 
shown in drawing 9 . The vertical axis of drawing 9 is an effect of the improvement in luminosity in comparison with 
the case where a micro lens is removed. When collimation nature is 55 degrees and 40 degrees, most effects of the 
improvement in luminosity are not seen, but it turns out that the effect of the improvement in luminosity increases 
as the collimation nature of a back light improves rather than this. From drawing 9 , if collimation nature exceeds 35 
degrees, the effect of the improvement in luminosity will be acquired. 

[0053]If the collimation nature of a back light improves, the effect of the improvement in luminosity will increase, but 
on the other hand, the homogeneity within a field of luminosity falls. For example, in the case of the liquid crystal 
display for cellular phones, the width is about 3 cm, and when observing this 30 cm apart, the angle which connects 
both ends will be about 5 times. Therefore, the half breadth in the polar angle dependency of luminescence intensity 
is required for at least 5 times. 

[0054]As mentioned above, if collimation nature is made into 5 times or more and 35 degrees or less, the effect of 
the improvement in luminosity will be acquired and the homogeneity within a field of practically sufficient luminosity 
will be obtained. 

[0055](Example 6) In the liquid crystal display of Example 1 , the diffusion binder 30 has newly been arranged 
between the first substrate and an upper part phase plate except for toothing stratification. A diffusion binder is a 
binder having contained many particles, and when the refractive index of particles differs from a binder, diffusion 
arises. Since catoptric light diffuses with a diffusion binder even if a reflector becomes a mirror plane by having 
removed toothing stratification, the reflective display of the grace similar to paper is obtained. Also in such 
composition simplified more, the effect of the almost same improvement in luminosity as Example 1 is acquired. 
[0056]By these examples, the effect of improving the display properties further from a dark place at the liquid 
crystal display of this invention under the extensive light environment which reaches under direct sunlight if this is 
carried in portable information machines and equipment etc., since an efficient reflective display and transparent 
indication are obtained is acquired. For example, the luminosity of a display can be improved under extensive light 
environment. If the light filter of high color purity is carried, after keeping the luminosity of a display equivalent 
conventionally, a color reproduction range is expandable. The liquid crystal display which gives the display of good 
visibility under extensive environment as mentioned above is realized. 
[0057] 

[Effect of the Invention]According to this invention, the partial transmission type liquid crystal display with a back 
light which the condensing efficiency of a micro lens can improve can be provided. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawins 1] It is a sectional view showing the composition of the liquid crystal display of Example 1 . 

[Drawing 2] It is a perspective diagram showing distribution of the transparent indication part in Example 1 and a 

micro lens. 

[Drawing 3] lt is a figure showing the impressed-electromotive-force dependency of reflectance and transmissivity in 
Example 1. 

[Drawing 4] It is a figure showing the angular dependence of the luminescence intensity of the back light of Example 
1. 

[Drawing 5] It is a sectional view showing the composition of the liquid crystal display of Example 2. 
[Drawing 6] It is a figure showing the micro lens and the interval of a transparent electrode from which the effect of 
the improvement in luminosity was acquired as compared with the case where a micro lens is not used, the height of 
a micro lens, and the combination of the ratio of width. 

[Drawing 7] It compares, when not using a micro lens, and it is 1 .25. It is a figure showing the twice as many micro 
lens in which the effect of the improvement in luminosity was acquired as this, the interval of a transparent 
electrode, the height of a micro lens, and the combination of the ratio of width. 

[Drawing 8] It is a figure showing the micro lens and the interval of a transparent electrode from which the effect of 
the 1.5 times as many improvement in luminosity was acquired as compared with the case where a micro lens is not 
used, the height of a micro lens, and the combination of the ratio of width. 

[Drawing 9] It is a figure showing the dependency over the collimation nature of a back light of the effect of the 
improvement in luminosity. 

[Drawing 10] It is a sectional view showing the composition of the liquid crystal display of Example 3. 
[Drawing 1 1 ] It is a sectional view showing the composition of the liquid crystal display of Example 6. 
[Description of Notations] 

10 [ — Light filter, ] — A liquid crystal layer, 1 1 — The first substrate, 12 — The second substrate, 13 15 [ — Thin 
film transistor, ] — A flattening layer, 16 — A common electrode, 17 — The first orienting film, 1 9 20 [ — 
Reflector, ] — The first insulating layer, 21 — The second insulating layer, 22 — Toothing stratification, 23 24 [ — 
Diffusion adhesive material, ] — The second orienting film, 25 — A transparent electrode, 27 — A through hole, 30 
31 [ — Lower polarizing plate, ] — An upper part phase plate, 32 — An upper polarizing plate, 33 — A bottom 
phase plate, 34 35 [ — A reflective display part, 39 / — A transparent indication part, 40 / — A diffusion film, 41 / 
— A microlens substrate, 51 / — The center of a transparent indication part 52 / — The center of a micro lens, 
53 / — The direction of scanning wiring, 54 / — The direction of signal wiring. ] — A micro lens, 36 — A back light, 
37 — A prism sheet, 38 
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o , i££gsmtm^&m£!x&inm2 3 & jnw«S2 5 

2 o r-^^ ? ntfc d . i^ti £ %.Mmmzm- <dh& 
mm 2 ir«a»sn-cc»*. swtSiSMtH-?>^^ 

w< / titm=<Dmmm&&K> , m=<omm<D±m<<c\z.m 20 

[0 03 2] 1 iB^43-CS*f«ffi©iES$nfcg|3^^S 
a^aJ-C**. jTO««*KStM©T\frK:EBU jg 

um m< urns, cn^cto, s®^sf5©^se 

Jltt 5 . 3 m m . SW^gB©^SJl Jl« 3 . 8 u m £ & 
0. M#©tbtt^l .4 {C&S. Sia«^§i5©^Jie/? 

if #©#«£**«« Sti. SSJSt^SP, MiS^^gPi 
fcK. «*«©RjR{cieH-r-5±l!Rffl«:ai,»Sl«W<!: 

[0 033] »-©ifiB*')*^^>#5X|{r* 
itmt/CJzKlW-i&itStX&v Indium Tin Oxide 

( i to) «"c*«. m-©Kift«BJj«y ■< 5 k»*# 
[0034] m-<Dmmtm-<Dmmtmmc*'yt--< 

failttili— ©Efti*l£B!D#y -f s F»W^?-)ltr* 

^PASg-c$>-2>„ 

[0 03 5] iDUIJB©^ -r X h ft tt. 3 VeS©J:b$5W 
(5t>«BE-riBKiLytlRK:«8«e©"ll«^3W»6h^-n» 
5 O^ciS^L/c S*f^gP«:*JWSjRaJ»5*3 . 
8 ymfC, «»*m©8MB*?*0 .0 7 2 KLfc. ±ffllj 
mm3 l{CttHJK«XttW©NRZfi[ffi«*fflt». _h 50 
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«I:ft«3 2 (C«PD < Bmmitt$S!©SEG1425DUHCARS 
*fl§l»fc. TflBtiffl* 3 3 tc tt B lllttS© N A F (4 

ft « 1 2 0 g(Ci§3t L, /c 0 ±WflWfi« 3 4 \m 0 < B 
m«IttSSf©SEG1425DUHCARS£ffl(,\ ^©CRl&flWGtft 
tt9 OJSMCHSEOfc. fcLktCfcO. KMSt?*. S®*^ 
£ £> vy £ p-XStC bfc. SW&ij*, Sj&*^© 
Ef]ft|1tffi&??tt£0 3 fC^To l»mt>EPta«E4*«: 

[0 0 36] CCT, #&fttt, ttAK*3£IE£±ffi£ 
«aB©ffit*ft*6ttRl/. «fl«©?-fX hft**£ 
"T*£. Tfl8»R©ElflI«iffl*|fiI*0 .5* g£ UTS 

mmm^tc. m.m& 3 . 9 u m©jaRtt©# y 1* 

-X^rlrren 2 $>fc 0 i^J 1 0 0 ffl©fteT?$MRU C^iC 
«fc <3 EWSnWKirtt 5fc%lff5^(cfcfc-, r tSS 

[0 0 3 7 ] V-Y;?PU>X««T©J:^(CUTf^U 
fe„ aW«cWRJ:«cjB06ttuyxm*^|«O, C4t(C 

ttttSRKt, *>-3jeaS%lfc^l/'CSi»«:J:0ifiSir* 
J:^tcu/c„ a±©i^ir, n*±7 - yXAt£©3&ifl 

*5WCCie^JL/c^®©v ^ ^ □ U>X*fft!SOfc. 

[0 038] *ai^i$/c > c©±(c#JSM^fiSL,r 
c ©ff bM*fflt^-ca«±©ffiBiis^jf vrnmj: lx -? 

[0039] A'^7-fh36 IZWMSJiftWtmmo 

mft&<Dm&<z. ae©x u^hn^s^^t >x*«% 

«*J«t^. Hrt©HflMMJj©i&-tt#ffil,>. WfrHh 
c £ {c j; 0 ffirt©«R^p* J: «3 1^— {c 
-f£„ 4£«7^^A*ailLfc^r©. ^5S^©ft 

&0f3.tLtcMft-c&z>. $&mm.<Dmm^*m2og. 
[0040] jw±© «fc ^ ^ o-cftRL- fcaj^-aHiajRft 

2 -Cafeo/c. v^;5'PU>X^|^liTjSjga^i5? 
S^a'JSLfciC^, 4 7cd/m 2 T*ofc. fel±J: 
0. T-f ^PU^X^^^cJS^tCtb^ri^l .5 «© 
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[0041] (mmm) *mmwD®&m.tm&<Dm 
ffi&m 5 ten?*-, mmm i <Dm&m7n$mx\z-?4 z a 

[ 0 0 4 2 ] -e-©igm> v-^i'op^xtiitiora 
k ttTW«« t7^*au> xmw$ft&-? hmmc ft 

8 5 mmiC ©ft nRK^efba+^K/hSCa^tb. 

•7 ^ t> p u >x©is $ t mvtkitm&m ltmmito. 

[0043] &»aUj*»g£«!l5£Ofc iC565 cd/rn 
2 r-*>D. W^PU>X£|&l,>/c*8-£&Ctt4 3cd/m 

5«©«K**»6ttfc. 

[0044] (ggtfcffi 3 ) HJ6F92©?SSa^gK:4s 
t,vr> W*nu>x*||^©3l^tca§HK7&SLfc. 

c©»^©*»e9©«iiK5«a©Brisia*ia i o tc^ 
r. 

[ o o 4 5 ] -e©M*, zuv^xtmmwvm 
ictemr.<Dm&<Dfr&ft&-rzmi£icr£-3tc&> w#© 

H!NIB:*J«fc-eO .5 mm (Cfcofc. ^ *P P>X<ij§HJ3 
WRDnnwaVh 3 < ft o fc^. ?^Ob> X©j**JB 

&#K£*#< LfcWftt2fc6ftC»fc*, vOau> 
X©ia 3 <h *§©Jt % L ft V ti &2ft 6 ft t » . fcr, 
W *PW>X©1*S£iB©Jt*0 .3 kbtc. Sijfflgl 
fn&mZ8 0cd/m 2 -C*0. 7^ai/>XilW: 
*§-£fUi4 8cd/m 2 -C&ofc. 7-f^OU>X?:|l> 

fcatefctt^r i . 7 fa©nw£*HS h titc. 
[0046] (mmm4) $mw3<Dmi&~ciz> w * 

p u > X £ j89i«a©IB«:TWaME^ W^firr 

0 . W f o U>X©JBSr^<bTPJS®©«Sf^» 
^Cl .5-1 .6T&5„ C©«SE{C*»C»"f . «?K[SJ± 

Ufa. jy^Btyc^ vOPU>X£^/J\ft¥®©Sl£- 

£CSfe©£<RJ£t/;te. v-f *nu>X©jii3£W©ifc 
v^^PU>XtSWSffi©ISPS*«<7{C^r, 

afi^[pj±©^*wf - ^©ffl^^-a-% 

[004 7 ] C©£#. ?^nU>^II,^l^ 

fcJttfii u THttfti:©*****?! 6hfc^ 5 ^ - £ ©*a# 

mMTW&fciiffl. y*^-f *nU>X©i«3£K©Jt£ 

-rs£, *iifa±©&*p»&ft;fc^y -*©«*£ 

fetH*. (x, y) = ( 1 .8. 0.1), (1.5,0. 
2) . (0.65,0.5), (0 . 1 . 0 .5 ) , CO . 
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1, 0.2). (0.3 5. 0 A) *m*t?2>&ftBft 

[0 048 ] v^^pU>X^ffl(,ift^Jft^Cj:b 

1 . 2 5fg«±©«S["I±©^I*^f#e>n/c^-5 
J-Z<Offifr-&t>-&%m7 fC^T. (x, y) = (1 . 
5,0.1), (1.3.0.2), (0.55.0. 
5) . (0.1. 0.5) . (0 .3. 0 .2) , (0 . 
9, 0.1) tTK&fr&&fiJ&HlC&1BbX\,>& m 

[0 04 9] v^?PU>X£fflC»ftl>ia£-K:it$LT 
10 1 .5«^»U:©»aaqI±©SJ[|*3D4»6tl3t^5^-*© 
ffl#^*>-tf£0 8K:^-r. (x, y) =(1.15. 0. 
17), (0.45. 0.5). (0.1 5 , 0.5), (0 . 
3. 0.3), (0.5, 0.2), (0.7. 0.17)* 

(x. y) = ( 1 .0. 0 .2) -e*D> lI^2fB 
(x. y) =(0.8 5. 0.2)r*D. HS&#l3-Ctt 
(x. y) = (0.5, 0.3) T*9> ffmfeH8{Cw 

[0 0 5 0 ] tU:J:D. v^^au>Xri/-/iSW 
20 @©RSJKI (mm) . v^^Pb>X©^$ii|i©J;b©ffi^ 
^b1**(l.8. 0.1). (1.5, 0.2). (0.6 
5.0.5), (0.1,0.5), (0.1,0.2). 

(0.3 5. o .1 )*]&■£ t -Tzg-mm-cmiRTz £ 
«Kiai±©sa»3&j»6n. a* o < « < 1 . 5 . 0 . 

1 ) . (1.3.0.2). (0 .5 5, 0 .5 ) . (0 . 
1, 0.5), (0.3, 0.2), (0.9, 0.1)£H 

&±?2>&ftmprcmtRTZk 1 .2 s<m±<Dmmm 

±©8fc*#»6ti> MtcMi L < tt ( 1 . 1 . 0.1 
7) . (0 .4 5. 0 .5) , (0.15,0.5), 
30 (0.3, 0.3), (0.5, 0.2), (0.7, 0.1 

7) zm&t-tz&nim-vmsRtzti .5{g«±© 

»KlSLh©»**J» 6 ft 3 . 

[0 0 5 1 ] (2gttW5 ) 1 ©ffiSa^g(C*s 

j£»7^^A©jaRtt*SEitr. 3'j^-h&*i 

«^ (CMft SrfPH Ofc. ^?SS©@« 

mm\<o^ -ji> ; 7H h©3 yy - M4«2 oi^-c^-So 
-e©f6^C. py>-H4*5 14S. 3 2K. 4 0Jg. 5 

40 l^fciC5, p htS*s 1 0Jft©'<9 ^5>f 

[0052] vjzvuyx&m^tcm&ictk&Ltcm 

^±©^**09(CtSTo HI 9 ©*»#», vOQl/ 
•;y-h14*S55Si40 S©i«^(C «iSSg[^±©^* 

»^i<b^i'm6tlft^»^ chiOM^?^ h©p 
x s ti»flE^±©jai**j» en 

50 [ 0 0 5 3 ] v Z> 5 A h©P »J ji- h&ftfaJcTtllZ 



XL 

©»^€-©«a:*j3 ofC* «3 . cn%30 cn$lft-CSIgi 

[0 0 5 4] «±J:0, a»M- Ht*5JBOiU:. 3 5 
flBKTKTfta, *lSfii±©»*j^6ftTrt»o3«l± 

©ffirt*&-tt#» e> ti -s . 

[0 05 5] ( Jtlfcffl 6 ) HJStfiJ 1 ©ftA&j&EBCCfe 10 
t,»T, EJCi^lg*^*. *— ©««4±flllfltffflS©lffl 
K*M^^3 0*»rfcKI2BU;fc. &tfctt»3U«$tf4 
T-*SHR#^«»M-C*»). «tft^-©JBJTSp3&stt*fflI 

C 4 tc <fc 9 SMMraMBtc ftoti £tttt**!ltc 
J; V) S*t£#fctfci* ft *S&cm D D a ft©JK*f^ 
6ft C © J: 5 & J: 0 ©BSfb L fc*fiRtc*J(r»"C 

[0056] anhomfemitz k> . *»w©«fta^ 
«B-rttiWW©s»fiw4aji«^*»e>ft*fc«>. 20 

Cft*UH^©t«R««««:Ji«-rfttt. WfffrfcKS* 
B*TKRAj£|5tt*««TKte(,»-C*©^«Ftt*— 

»i^±"r*«i***»6ft*. ra8«c*wsrFK 
ttawrrc«»ftaBttffl«s%*^it situating** 

[0 05 7] 

[*?8©SI)»] 2S»W«:a:fttf. *ou>X©«bl6 30 

a*©isi±3&jflrt6!tc^ tt©8&}j&agffia& 

^g£»f * C 4 #T * £ . 
[Hli©Mltttt9i] 

[0 1 ] mmm 1 ©$jia^g©if»?££^-rNffi0-e 

[12] safc«i«:*»wsaai«^»iv-f ^au>x 
©»w*^raaH-c*&. 

[s 3 ] mnm 1 «:*jwsswst54aja*©Ensn«Ea 
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[04] mmm ko^v^vay <D&m&<DnmtM 

[05] H*W2©iKBgJ^«©*fiR£^rWlfla-C 

[0 6] 74*ai'>X£/fk>&l>*I^JttgtsTKlK 
|ul±©2ti*a 5 f# 6ftfcT * a u >X i®Bjm@©raRI 
4. W*PU>X©W3 4«©Jt©«#^b-li*5*-r 

[07] -*-f d»PU>X*ffll>ttt»t»£iCtfc!&LT 1 . 

2 5 fS©«Klft±©Sft»*«» &ftfcv^*nU>X4 
9WM©Nm&. v^*au>X©HSS4«©Jt©*B 

[0 8] W ^PU>X£JSi>fci>Jg^ci±$$i,T 1 . 
5fg©»gft±©^**we>ft/cv-r i>>xtmw 

m&<DfflMt, -9 A fOU>X©*8 4*§©Jfc©ffl#£- 
ft-&*7r:^"0r'*-S„ 

[0 9] «srfi]±©^*©. h©=»yy-h 
[010] ^stt«i3©® B B a a^g©if^*^-rw®0 
[0in ^6t«i6(D^ B B B m^a©#^^-r*fffi0 

[«F#©K9!] 

1 0-jKJW> 1 1 •••»—©»«. 1 2-*-©«R v 

i3-*7-7^w, 1 5 -^m<tm. 1 e-*it 

«. 1 7 •»»— ©Elftm. 1 Q-WRh?:^**. 2 

0 •■•»-©«*». 2 1 -sfr-©*&i§ug. 

fiSJl, 2 3-SHM, 2 4-H— ©EftK. 2 5-® 
2 7-XJW*-;k 3 0-tMltt, 3 1 
"•±ffilffltH*. 3 2 -_bOWi*«, 3 3~T«f»fflE. 

3 4 -TMflBfetfi. 3 5-v-Y ^pu>X. 38-^7 

3 9-jUIACT% 4 0HKK7 4 4 
OP>XlS, 5 1 •••®®«^gP©^C\ 5 

pu>x©4mx 5 3 -jaaat^fii. 5 4-{f#fj* 
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C51)Int.Cl. 7 FI f-73-K (#^) 

G 0 2 F 1A343 G 0 2 F 1/1343 

S?«c»aSt7lj^**W-tTBl#l# * 
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F £-AC##) 2H091 FA08X FA08Z FA11Z FA14Y 
FA28Z FA292 FA32Z FA43Z 
FA44Z FB02 FC22 FC26 
FD13 GA03 LAL6 U\17 
2H092 GA17 HA03 KA05 JA24 NA01 
PA07 



